Microarray analysis of genes in fetal central nervous system after ethylnitrosourea administration.
Ethylnitrosourea (ENU), a monofunctional alkylating agent, induces apoptosis and cell cycle arrest in neuroepithelial cells, neural stem cells in the fetal central nervous system (CNS). These effects occur immediately after the administration of ENU to pregnant animals resulting in fetal brain anomalies and long-term effects include brain tumors in the offspring. Changes in gene expression were investigated in the fetal CNS after ENU administration to pregnant rats using microarray to identify the genes involved in the injury and recovery of the fetal CNS. The up-regulation of 21 genes in injury and 15 genes in recovery phases and down-regulation of 5 genes in injury and 3 genes in recovery phases were identified. The genes up-regulated in the injury phase contained p53-target genes that mediate apoptosis and cell cycle arrest, and those in the recovery phase contained cell proliferation-promoting genes. The genes down-regulated in the injury phase contained cholesterol biosynthesis-related genes. In addition, there were some genes that have not been identified to be involved in the CNS injury and recovery. The present study will provide a better understanding of the mechanisms of development, regeneration and carcinogenesis of the CNS as well as the mechanisms of ENU-induced fetal CNS injury and recovery.